Introduction
Recently it has been shown that sulfur-rich or ganic polysulfanes may be synthesized using titanocene polysulfide chelate complexes like (r/5-C5H 5)2TiS5 as sulfur transfer reagents [2] , [3] , [4] , In this way the three title com pounds were pre pared according to equations ( l) -( 3 ) with Ph = C6H 5, Cp = 7 5-C 5H 5 and Cp' = ^5-C H 3C 5H 4:
2 P h 3C C l+ C p 2T iS 5 (P h3C )2S5+ C p 2T iC l2
4 P h 3C S 2Cl + C p 4T i2S4 2 (P h 3C )2S6+ 2C p '2T iC l2 (2)
1,2-C 2H 4(S C l)2+ C p 2T iS 5 -+ C 2H 4S7+ C p 2T iC l2 (3)
A series of bis(triphenylmethyl)sulfanes had been synthesized previously [5] , but no structural data were reported. However, in recent years the structures o f (Ph3C)2S2 [6] and the related com pounds Ph3CSI [7] and Ph3CS"Cl with n = 1,2,3 [8] have been determined by X-ray crystallography.
We report here the crystal and molecular struc tures o f (Ph3C)2S5 [3] , (Ph3C)2S6 [4] , and C2H 4S7 [3] , X-Ray Structural Analyses [9] (P h3C ) 2S5:
Crystal d ata and details of the data collection are given in Table I . During refinement some strong reflections could not be assigned. It turned out that disor dered solvent molecules (CHC13) were present since additional carbon and chlorine atom s could be located. This disorder is the main reason that the reliability factor remained as high as 20%. The standard deviations of the molecular param eters of the single molecule in the asymmetric unit are therefore larger than usual, and the data should be taken as preliminary.
Selected bond lengths, valence angles and to r sion angles are given in Table II , the molecular structure and num bering o f atom s are depicted in Fig. 1 .
The (Ph3C)2S5 molecules are characterized by a helical C -S -S -S -S -S -C backbone, the to r sional angles o f which are all o f the same sign and in the narrow range o f 76-97°. The SS bond lengths show a slight alternation, but both their average value of 203 pm, as well as their range of 201-205 pm are quite norm al [10] . Because o f the relatively large standard deviations this structure will not be discussed in detail, especially since the structure o f (Ph3C)2S6 (see below) shows all inter esting features m ore accurately.
(P h3C ) 2S6:
Crystal data and details of the data collection are given in Table I ; the atomic coordinates are listed in Table III .
Selected bond lengths, valence angles and to r sion angles are given in Table IV , the molecular structure and numbering o f atom s are shown in Fig. 2 . The molecular structure o f (Ph3C)2S6 is different from that of the pentasulfane in so far as the CSSSSSSC backbone does not adopt a helical con form ation with all torsion angles having the same sign. The torsion angles vary in sign and show the m otif + h -----+ which results in a shorter distance between the two triphenylmethyl groups and therefore in a more efficient m olecular packing in the crystal. The absolute values of the dihedral an gles at the five S -S bonds are in the narrow range of 88-104°. Consequently, the S -S bond dis- 
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tances vary only between 202 and 207 pm, their arithmetic mean of 204.8 pm is identical to the bond distance of orthorhom bic S8 [10]. The two C -S bonds o f the hexasulfane are con siderably longer (average 190.8 pm) than ordinary bonds o f this type as, for instance, in C2H 4S7 (182.4 pm, see below). The same observation has been made in the case o f Ph3CS2Cl (191.2 pm), Ph3CS3Cl (188 pm) [8] and (Ph3C)2S2 (191/195 pm) [6] . This is in agreement with the well known re activity o f triphenylmethyl compounds Ph3C -X which are easily cleaved at the C -X bond.
The tetra-coordinated carbon atom s C (l) and C(2) show a severely distorted tetrahedral environ ment since the bond angles S -C -C range from 98-112° (see Table IV ). The C -C bonds originat ing from C (l) or C(2) are, however, all o f norm al length (153.2 ± 0.3 pm). The steric repulsion be tween the phenyl groups linked to the same carbon atom (C l or C 2) as well as packing requirem ents may be responsible for the fact that the angles be tween the best planes through the arom atic rings are in the range 63-86° (63.0-71.4° between the phenyl groups linked to C l and 63.5-85.9° be tween those linked to C 2).
C2H 4S 7:
The asymmetric unit contains two molecules. One molecule (nr. 1) could easily be identified as a nine-membered C2S7 ring o f C, symmetry using norm al C -S and S -S bond lengths. The second molecule (nr. 2) seems to be located on a m irror plane but the positions of the carbon atom s and the neighbouring sulfur atom s are disordered; these atom s had therefore to be refined using split positions. This disorder is responsible for the rela tively large R value of 8.9%. The atomic coordi- nates of molecule 1 are given in Table V, while in  Table VI the bond distances, bond angles and to r sion angles, are listed. The molecular conform a tion and numbering of atom s are presented in Fig. 3 . The C2H 4S7 molecule nr. 1 is a puckered ninemembered ring which can formally be derived from the crown-shaped ring of S8 by replacing one sulfur atom by a C2H4 unit o f approxim ate C2h symmetry. The S7 fragment has the symmetry Cs, but the overall symmetry of C2H 4S7 is only C,. The m otif of the torsion angles at the six S -S bonds is h----1----I -with values ranging from 76-113°. The two torsion angles at the C -S bonds are -6 4° and -9 3°, respectively, while the dihedral angle S -C -C -S am ounts to +167°. The arithm etic [11] , while density functional calculations [12] und ab-initio MO calculations [13] favor a conform a tion o f C2 symmetry.
Discussion
To our knowledge no structural characteriza tion o f any chain-like polysulfane with five sulfur atom s in the chain has previously been reported [14] , but there is a structure determination of bis(piperidinothiocarbonyl)hexasulfane, the C -S 6-S backbone of which adopts the m otif + h----1 -+ [15] . This work and our results show that organic derivatives o f the more sulfur-rich sulfanes H 2Sn adopt similar conform ations as the corre sponding inorganic polysulfides. The anions S2~ and Sg-which may be compared to the two triphenylmethylpolysulfanes studied in this work ex ist as either helical ions (all torsion angles of same sign) or as more compact structures, depending on the cation. For example, while N a2S5 contains an S2~ ion with the m otif + - [16] , larger cations like K + [17] , T l+ [18] , R b + [19] and Cs+ [20] lead to a helical S5-anion with the m otif + +. Similarly, [Li(tmeda)]2S6 contains an S^-ion of m otif + -+ [2 1 ] while other ionic hexasulfides show the anion in a helical conform ation (m otif + + + ) [22] [23] [24] [25] .
Experimental
All structure determ inations were carried out using an autom ated Syntex P2, diffractometer. The structures were solved by direct m ethods (pro gram SHELX 86 [26] and refined using the pro gram SHELX 76 [27] . Positions o f hydrogen a t oms were calculated after full refinement o f non hydrogen atoms using a C -H bond length o f 108 pm and assuming sp2 [(Ph3C)2S6] or sp3 hybridiza tion [C2H4S7] o f the carbon orbitals. F or (Ph3C)2S5 no hydrogen atom positions were calculated be cause of the large reliability factor and high devia tion o f C -C bond lengths in the phenyl rings (1 1 4 -159 pm).
(Ph3C )2S5:
Single crystals were obtained from a saturated solution in chloroform by diffusion-controlled mixing with ethanol. The lattice param eters were determined by least-squares refinement of 20 re flections (7° < 2 3 < 22°). Reference reflections were measured after every 100 measurements; the reference intensity varied by less than 1.5% only.
(P h3C ) 2S6:
Single crystals were obtained from a solution in C H 2C12 by slowly lowering the solubility by evapo ration and diffusion of ethanol into the solvent. The triclinic cell parameters indicated the space groups P 1 (nr. 1) or P i (nr. 2), but in the first case a rather large correlation matrix of the atomic coordinates of the two molecules in the unit cell was obtained. Therefore, the second space group seemed more appropriate; in this case the two mol ecules are related by a center of inversion. After refinement of the carbon and sulfur atom posi tions with isotropic tem perature factors an empiri cal dispersion correction (program DIFABS) [28] was carried out. Anisotropic tem perature factors could be introduced only by a stepwise refinement of blocks of parameters. The hydrogen positions were calculated assuming sp2 hybridization and a C -H bond length of 108 pm.
C2H 4S 7:
A single crystal was grown by cooling of a solu tion in C H 2C12. 
